The street as a public space plays an essential role in representing the character of a city. Therefore, it is vital to create streets that are pedestrian friendly. However, rapid urbanisation has increased reliance on motorised modes of transport, especially in developing countries. This has created urban street environments unfriendly for walking, which diminishes the place character. This study thus aims to determine the ground-level building opening design concepts of the traditional street that promote street interaction via a case study of Jalan Tukang Besi, Jalan Tukang Emas, and Jalan Tokong in Melaka Historic City. The study applies a mixed-method approach with a survey, in-depth interviews of street users, observation, and review of historical documents to identify the character of the traditional street within the design of ground-level building opening. The findings reveal that the building opening design concept should correspond to the building function. The design concept for a commercial use building should be more transparent compared to a residential building, which is more private in character. The findings inform designers and planners on the importance of referring to our traditional street design and to apply the concepts in the design of new or existing streets, thereby preserving the local character.
INTRODUCTION
eyes engaging, possessing transparency, and ensured complementary with streetscape elements are pertinent qualities.
A more localised study by Rahman, Shamsuddin and Ghani (2014) , and Yap, Usman, Tahir and Abidin (2010) asserts that the street environment must have the attributes of short distance or proximity, minimal congestion, familiarity, greenery, public amenities, regularly maintained, and allowing freedom of activities. Previous studies have also measured walkability in terms of the number of lanes or high accessibility, presence of crosswalks, and density (Asfar, Mohd Yazid, & Mohd Johari, 2015) , high density development (Miyakoda, 2005) , street attractiveness, and high connectivity (Litman, 2014) , minimal distance to non-residential destinations and land-use mix (Handy, Xinyu, & Mokhtarian, 2005) , and connectivity, personal safety, and presence of parks and open spaces (Sallis, Frank, Saelens, & Kraft , 2004; Maleki, Zain, & Ismail, 2014) .
METHODOLOGY
A survey of street users was conducted by distributing questionnaires to collect quantitative data while direct observation, in-depth interviews of street users, and review of documents of historical significance yielded qualitative data. All methods were applied to triangulate the building design elements that contribute towards the walkable character of the traditional streets in Melaka Historic City Centre.
Street users were randomly selected as respondents for the survey. They included shop owners, street vendors, shopkeepers, workers, shoppers, visitors, and residents. 335 respondents were selected for a 95% confidence level and 5.5% sampling error as suggested by de Vaus (2003) and applied in Shamsuddin and Ujang (2008) . The questionnaire was designed with both multiple-choice and open-ended questions, and each respondent was given 20 minutes to complete the questionnaire with a 40-minute interval between respondents.
In-depth interviews were conducted on 21 respondents in a semistructured format, in which questions were prepared in advance as a guide to ensure all variables were covered during the interview. The interviews collected the respondents' length of engagement, whether they are local, and familiarity with the place and its milieu. According to character theory, it is essential to gather information from locals or those who are familiar with the area so that the historical significance of the place as well as other factors that contribute to the place character could be identified. Audio recordings and handwritten notes were taken of the interviews. In addition, a review of historical documents such as old photo and map was also conducted to determine the area's historical significance.
The study was also conducted by observation, whereby visual analysis was applied on data recorded using digital camera and field notes to document the physical characteristics, pattern of activities, and users to understand the milieu of the area (Zakariya, Mansor, & Harun, 2015) . The observations were conducted during weekdays and weekends except during the festive season. All data from the in-depth interviews, document review, and observation were then analysed through thematic coding using NVivo.
SITE STUDY AREA
The study applied site study as a research strategy, involving three streets as a social place that portrays the local character. Three streets at Melaka Historic City Centre were chosen, namely Jalan Tukang Emas, Jalan Tukang Besi, and Jalan Tokong, which combine to create one long street (Figure 1 ). Dedicated as UNESCO urban heritage, the area has the highest concentration of local inherent socio-cultural identity. 
RESULTS
The study finds that there are two types of ground-level building opening that contribute to the traditional street character in Melaka Historical City Centre, namely, commercial/civic, and residential openings. Table 1 below shows that ground-level opening was mentioned in the findings of all research methods including by all respondents (n=21) interviewed. According to Alexander (1977) , three types of ground-level building opening design that generate street interaction are designs that (i) use glass, (ii) use openings such as shutters, and (iii) applies a 'walking through activity' approach, with activity overflowing from the inside to the outside of the building. This study will use these types of ground level building opening design as measurement.
Historical records show that the 'walking through activity' approach to ground-level opening design is synonymous with business and commercial buildings. Merchandise overflow outside of the building into the five-foot way or the street itself. This situation is representative of Malaysia local character and image of informal activities (Shamsuddin, Sulaiman, Ja'afar, & Noor, 2004) .
Based on our observation, the 'walking through activity' approach to ground-level opening design for commercial use have remained in place until today. As shown in Figure 2 , 50.1% of the units (77 units from 151 units) of the units observed still use this kind of opening design concept. Therefore, it can be said that the 'walking through activity' character of ground-level building opening design can still be experienced until today. Our survey results also show that most respondents associated the diverse designs of ground-level opening with building use. As in Table 2 , ground-level opening design is associated with street attractiveness (65.4%), elements that identify a place (90%), and recalled type of building use (72.2%). The above quote shows that the respondent recognised the type of businesses through the display or overflow of merchandise outside of the building. The respondent also added that the diverse and transparent environments create the impression of a street that is safe, comfortable, and enjoyable to walk around. (i) (ii) Figure 3 : Overflow of activities from the inside to the outside of the building creates a high level of transparency.
Source: Fieldwork, 2016 Our observations also found that the 'walking through activity' groundlevel opening designs of buildings for commercial use clearly showed the types of merchandise and activities occurring inside as well as outside of the buildings. We could see the activities of buying and selling, cooking and eating, etc. The overflow of items to the five-foot way and sidewalk create a strong sense of transparency even though the opening designs of some of the shop-houses were not fully transparent. This 'walking through activity' concept was found to be applied in the study area mostly on buildings for commercial use such as restaurant, grocery and souvenir shops.
While commercial of building use such as offices, traveller's lodges, and Chinese clan association are apply the use of "building openings" and "glass opening" as their ground-level building opening design. As shown in Figure 2 , 3% of the units (2 units from 151 units) observed used "glass opening' and 47% of the units (72 units from 151 units) were using "building openings" of ground floor opening design concept. We observed that pedestrians were able to see clearly and recognise the activities of building use, as supported by interview findings where most respondents were able to identify buildings functioning as traveller's lodges or hotels. Added they mentioned the diversity timber door and window create a building and place uniqueness (Figure 4) . This shows that buildings for commercial use should have large openings to create a high degree of transparency. However, according to previous study, the types of ground-level opening design should also consider the kind of business and service offered. The opening design of buildings for commercial use should be highly transparent compared to that of residential buildings. Transparency is essential for generating interaction between activities inside and outside of the building and promoting high levels of security and visibility to attract pedestrians (City of Meridian, 2009). In this regard, the 'walking through activity' approach to opening design is more effective compared to the other design approaches, i.e., use of glass and building opening. In other words, the type of building opening design determines the place character (City of Meridian, 2009). The 'walking through activity' design is characteristic of streets of Malaysian urban heritage. This shows that the 'walking through activity' approach to the design of groundlevel building openings contributes towards street character.
Based on our observation, buildings that serve residential functions are associated with 'building opening' designs such as the sliding door grille, folding steel door, folding timber door, timber panel door, and door and window. Archival records show that the folding timber door, timber panel door, and door and window are the original types of opening used, which therefore represent high historical value. According to a Melaka Museums Corporation (PERZIM) official, the types of design approach used has 'changed with the times' due to the process of urban regeneration that has incorporated changes in technology, building function, and surroundings; e.g., changes in building use from commercial to residential and vice versa. This explains our observation of a commercial-to-residential conversion where the occupants maintained the original folding steel doors, as shown in Figure 5 (ii). To maintain privacy, the door was opened only slightly. According to a local who grew up in the area, there were still buildings that maintained their original function and opening, like the residence with timber door and window on both sides as shown in Figure 5 (i). Source: Fieldwork, 2016 This type of opening approach associated with residential use was mentioned in our interviews. The above quote reveals that the respondent recognised the activities of occupants' transparencies through the building's small opening. This suggests that the amount of transparencies provided by an opening must correspond with the building use. A building for residential use should be designed with less visibility than one for commercial use. Francis (1987) , and Bently, Alcock, Murrain, McGlynn and Smith (1985) also argue that there must be different levels of transparency for public and private uses. A building's opening design affects the comfort of its occupants (Jacobs, 1993; Jacobs, 2010) . Therefore, the opening design of a building with a residential function at the ground level should consider the comfort and privacy of its residents by having less transparency compared to one with a commercial function.
In short, having ground-level building opening design that correspond to building function is essential in contributing towards the traditional street character. This study finds that the traditional character should be considered in new and existing street designs in Malaysia through two design approaches:
i. For commercial use, large opening design that creates high transparency, comfort, walkable environment, preferably by the 'walking through activity' approach followed by building opening and glass. ii.
For residential use, the design should consider the privacy of the occupants by not providing high transparency, especially compared to commercial use, via the building opening approach such as door-andwindow.
CONCLUSION
To conclude, the ground-level building opening design concept that corresponds to building function is vital in enhancing the walkable environments as well as providing comfortable surroundings for the occupants. These environments will strengthen the place character that represents our heritage and local identity. The results of this study could become a guide for architects, landscape architects, urban designers, and planners in designing new or existing streets with diverse functions and ground-level opening designs.
